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Sir: 

riiree copies of this appeal brief are submitted along with the large entity fee of 
three liiindred ten dollars (S 3 10. 00) for filing an appeal. A notice of appeal was filed on 

\o\ ember 22, 2()()(). A petiticMi Ibr a two-month extension of time was llled on Jaiuiar\ 
29, 2n()l , along w ith a fee of three luuulred iiinetx- doUars (S39()). Appelhmts respeetfiill\ 
petition for an additional three-month extension of time, for a total of fi\ e months of 
extension. A fee of one-thousand dollars (SI. 500) is enclosed. 

In the e\ ent of an\- \ arianee betw een an\ of the amounts enclosed and the l^iteiU 
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1. RliAL PARTY IN INTEREST 

'Yhc im enlors oflhc claimed iincntion ha\'C assigned the rights to this appHcalion 
lo bioMerieux, hic., St. Louis, Missouri. The assignee is a w holly owned subsidiary of a 
Ereneh eonipan)', bioMerieux, SA, a pri\ ately held company. 

IE REEATED APPEAES AND INTERFERENCES 

No pending appeals, interferences or appUcations directly affects or has a bearing 
on a decision in this appeal. 

IE STATUS OF CEAIMS 

Claims 14-17 and 19-30 arc pending and are provided in Exhibit A. 

Claims 14-17 and 19-30 stand rejected under 35 USC §112, second paragraph. 

Claims 14-17 and 19-30 also stand rejected under 35 USC § 102(a). 

Ill STATUS OF AMENDMENTS 

An Office Action finally rejecting Claims 14-17 and 19-30 was issued on May 23, 
2000. A response to the f inal Office Action was filed on Nox ember 22, 2000. The 
response canceled Claiins E). 2" and ."^0 aiul proposed aniendmenls to Claniis 14-1 ^. 20- 
2() and 2N-29. 

An Adx isory Action dated December 14, 2()()() indicated that the amendments to 
the claims made after final u ould not be entered because the\' requnvd further 
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bciicr lorn] Wn appeal. The amendinenls are neeessar\' to respond to the l:\aniiner*s 35 
I '.S.C. i^l 12. second paragraph rejections, which were made for the llrst time in the hinal 
Otllce Action. The amendments w ere not earlier presented because the Appellants 
beHe\ ed that the clamis w ere in form for allow ance. Appellants respectfully request entr\ 
of the Supplemental Amendment. 

A copy of appealed claims 14-17 and 19-30 arc found in Appendix A. 

IV SUMMARY or- THH INVENTION 

Applicants ha\ e disco\'ercd that the recombinant FlaA or P37 protein is an 
important antigen for detection of Lyme disease. FlaA and P37 are now recognized in tlie 
art as being the same protein. Applicants' invention also pro\ ides a diagnostic lest for 
early detection of Lyme disease utilizing a recombinant FlaA protein. The invention 
further encompasses manual or automated assays to detect antibodies to Lyme disease by 
direct detection of a FlaA or P37 protein immobilized on a solid support or in solution. 

The in\ ention is also drawn to methods for the production of a recombinant FlaA 
or P37 protein from transformed cell cultures B. hurgdorfcn. The invention further 
encoinpases the production ot recombinant f laA protein for uses other than m a test kit. 
I he reconibinant I hrX or V^l protein can be oblamed b\' constructmg a DNA expression 
\ ector, transforming a host cell \\ ith the expression \'ector, preparing cell cultures from 
fresh transformants from the host cell, inducing FlaA or P3'^ protein expression and 

' ■ ' ■ .--K;-^ ri , \ >K I>^^ nrot,Mn th,M-.MV,vil f,MTM^h:KlV ■iddiMh 'I'h^ Fl;i \ (^r 
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Appealed elaims 14-17 and 19-30 are provided in Exhibit A. Claims 14-19, 27-30 
are produet elaims directed to a diagnostic reagent. Claims 20-25 are product-by-process 
clamis directed lo a diagnostic reagent made by a method for producing recombinant 
l-'laA or P?>7 protein. Support for the claims pending in this appeal can be found in the 
specitlcation as a w hole and more specifically, for example, at pages 12-18. 

V ISSUES 

rhe issues on appeal are: 

(a) Whether Claims 14-17 and 19-30 arc unpatentable under 35 USC §112, 
second paragraph rejection. 

(b) Whether Claims 14-17 and 19-30 are unpatentable under 35 U.S. C. §102(a) 
as anticipated by Ge ci ai.J. BactcnoL 1 79(2):552-556 (1997)(Ge I); 

(c) Wliether Claims 14-17 and 19-30 are unpatentable under 35 U.S.C. §102(a) 
as anticipated by Ge ct al., Infect. Immwh 65(7):2992-2955 ( 1 997) (Ge II); and 

(d) Wliether Claims 14, 20 and 24 arc unpatentable under 35 U.S.C. § 102(a) as 
anticipated by Fikrig et al., WO 97/42325. 

VI G ROUIMN G Of CM AIMS 

1 he claims do not all rise or fall together. 1 he claims are scparalcl\ argued in 
accordance w ith the follow ing grouping oiYMaims: 

( iroup I. Claims 1 4- 1 9. 27-29 and 30 of [exhibit A are considered one group, and 



r.ii ill. r 1 Mt.. 1 .1 



fMTt,M-(^(1 :imrTT{lt^(l rl:nm^ 1 4- 1 



" :in(1 2') 
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Ciroup II 



Claims 20-26 in Exhibit A arc considered one group and rise or fall w ith 



Claim 20. If entered, amended claims 20-26 as presented in the 



supplemental amendment (Exhibit B) are considered one group and rise or 



fall with (Mann 20. 



\'ll ARCiCMHNT 

A. I he appealed claims do not rise or fall together 

The claims of Group 1 are separately patentable from the claims of Group II. 
Group I mcludcs product cUums directed to a diagnostic reagent used in a lest kit. Group 
II chums arc directed to a product made by a process. The claims are separately 
patentable because the product of Group II is produced by a combination of specific 
processes including preparation of host cells from a fresh transfonnanl colony and may 
have uses other than as a diagnostic reagent. 

B. P laA and P37 are the same protein in the invention 

The FlaA protein or P37 are considered by Applicants to be the same material. As 
noted in Applicants' Paper No. I 7 the ambiguity regarding the use of P37 to describe two 
different proteins in /I hur^dorfcri has led to confusion in the scientific literature. The 
lerm "P."^7" had been used gencralK in the art to describe prt)teins ha\'ing a 37 kl)a 
molecular weiglit. 1 wo 37 kl)a prolems ha\e been identified from the B. huri^dorjc'ri 
lick; a P37 protein isolated by Fikrig, et al. (Immunity, 6:531-529 (1997)) and a second 
1*3" prcnem or the f laA protein of the present im ention. F^eccntly, the confusion in 
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(Sec Feng al page 4172, column K first paragraph ofthe Discussion) The P37 protein of 
I'lkrig IS genetically diflerent from the FlaA protein in the in\'ention. 

Applicants" reference to the "P37" protein in the appealed claims is in lact the 
same as the IHaA protein as claimed and supported throughout the specification. In order 
to mmimi/e any further confusion and lo adopt the new nomenclature Applicants would 
agree upon entr> ofthe amendments to delete the term iVom the appealed claims as 

provided in Exhibit B. (Schcnn^ Corp. w Am^cn Inc.. 55 USPQ2d 1650, 1654 (CAFC^ 
2()0())( substitute terminoiog) was not a new matter \'ioiaiion in \'iew of paieni's wriiieii 
description). 

C, Group I 

Group 1 consists of claims 14-19, 27-29 and 30 (Exhibit A), which rise or fall with 

claim 14. Claim 14 of Exhibit A recites the following subject matter: 

14. A diagnostic reagent for early detection of Lyiiie disease comprising a 
recombinant FlaA or P37 protein. 

1. Claims 14-17 and 1 9-30 arc definite under 35 LISC S 1 1 2. second 

parai^raph because one of skill in the art w ould understand what is claimed 
when read in liuht of the specification 

Claims 14-17 and 1 9^30 stand rejected as being indefinite under 35 I '.S.C. § 1 1 2. 
second pai'agraph. The l Aannncr alleges the chums are \ ague and indefinile m the 
rccilauon ot" "recombnianl I la.A or P37 protein"" because it is allegcdK unclear whedicr 
"I la/\ or P37*" refers lo the same protein. 

The meaning of "'MaA or P"^7" has now been resobed in the scientitlc literature. 
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The I'laA protein oflhc present iinention is in fact the same as the P37 protein claimed 
aiui differs onl\' in nomenclature. As noted aboxc, at the time of the invention, the art 
w as accustomed to using these terms interchangeably as Applicants have prov ided in their 
specification. 

In a recent clarifying publication, \^cng, et al. Injection and Ifunmn, Vol. 68, No. 7, 

p. 41()9-41 73. 41 72 (July 2{)()()) has rectified and corrected the nomenclature of the 

37 kDa protein from B. burgdorferi and has distinguished the P37 protein from FlaA 

p 10 1 e I n s . S p ec i tl c a ii y , 

We report here two additional immunorcacti\ e 37-kDa 
lipoproteins, one of which wo have designated Aip. These findings 
reinlbrce the need to name genes and gene products based upon function 
rather than molecular weight to a\'oid confusion (Feng, Infection and 
Inunun.. p. 41 72) 

'fhe Examiner has keenly recogni/cd a potential for confusion. The ambiguity in 
nonienckiture arose in the early technical literature where the FlaA protein of 5. 
huro^dorfen w as generally named by its molecular weight of 37 kDa without further 
distinction. The P37 protein isolated by Fikng, WO 97/42325 and the FlaA or P37 
protein of the present iin ention are not now accepted as being the same protein. 

\|^plicants" u^e of the terms f hiA and P3'^ are consistent with that of l-eng et ak 
Since ihe I krA and 1*3"^ prolein described in the speci ficalion at page 13, lines 14-1^ arc 
prt)perl> identified as being the same, no ambiguit\' exists in the recitation of "Ma/\ or 
P"^7" in the ckiims. One of skill in the art reading the specification would understand the 
hn.M] i^'r nTtlv.' :vm\ ihi' <C(M^l^ (M^tlu' intcTidcd nncTition Ai^i^licnnt^ ha\o 




Serial No. 09 004. 



clear in ihc specification and the meaning is consistently adhered to in determining 
patentabilit\' and xalidity. (See, Markman v. Westvicw, lustrunicnts. Inc. 34 USPQ2d 
1321, 133()(Fed Cir. 1995){en banc) a// 'i/, 38 USPQ2d 1461 (1996)). 

Allernatix ely, Applicants w ould agree upon acceptance of the claim amendments 
appearing in the attached supplemental amendment (Exhibit B) that accompanies this 
Appeal Brief in hope of resoK ing this Section 1 12 issue. In the attached Exhibit B, 
claims 14. 16. 20 and 24 ha\'e been amended to delete ''P37'\ 

Additionally, the lollowing pending claims on appeal (provided in Exhibit A) 
stand rejected as being x ague and indefinite under 35 U.S.C. §112, second paragraph: 

(a) claims 15-17. 22 and 23 in the recitation of "partial amino acid sequence''; 

(b) claim 19 in the recitation of "said protein ha\'ing the amino acid sequence of 
amino acids 1-39 of SEQ ID N0:2" and because it is allegedly unclear whether 
the same sequence is in both FlaA and P37 proteins; and 

(e) claim 30 in the recitation of ^'substantially'' and "substantially antigenic" 
because it is allegedly unclear how much of the amino acid sequence is necessary 
to determine "substantialh". 

riie l:\aminer's rejection of these terms is respectfull\ tra\ ersed because one o\ 
skill til ihe art w ould recogni/e w hat the Applicants lia\ e claimed as their in\ enlion. 1 lie 
claim language rejected abo\'e is clear, concise, well-kiunvn as used in the art and is 
described in \ arious scientific instruction manuals as well as in the specification. See for 

-\ tmnl- S:iniHr(vU; ' -t :,1 Mo] rci 1 1 ;ir ( 1(Mii ivj. 2i\ edition. ("(^1(1 Si^nivj !larb(M' Press 

; I r \. . . , \ Kiiuiai ^ M i : inu\ii i anoi\iu m \ 1 iiinuii lo iol' \ , .vi I i^; i. 
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American Society of Microbiologists ( 1986); and see the specification at pages 9-1 1 
(l:\ample 1 Isolation and identification of a P37 gene clone). These manuals and 
references are examples of typical texts readily available lo the skilled artisan and pro\ ide 
com entional teaching of methodologies used in the art. 

.Applicants' specification discloses \ arious methodologies and routine 
experiments as known to persons of ordinary skill in the art lo determine for example, 
partial amino acid sequences, substantially antigenic regions of the amino acid sequences, 
etc. to achieve the use of FlaA as a diagnostic reagent (spccitlcation, pages 8-18). 
Specifically, the entire amino acid and the entire nucleic acid sequence of the FlaA 
protein and gene are taught in the specification as well as in Ge, 1 or 11. It would be 
routine experimentation and within the skill of the artisan to express and isolate partial 
ammo acid sequences to produce substantially antigenic fragments from nucleic acid 
sequences and their complements. One of skill in the art is clearly apprised of the metes 
and bounds of the specification gi\'en the teaching therein. 

The test for dcfiniteness of a claim under 35 USC §112, second paragraph is 
whether the claim meets the threshold requirements of clarity and precision, whether the 
civiim langLiagc is precise anel defines the patentable subject matter w ith a reasonable 
degree of particularilx and distinctness. " The scope of the claims must bear a reasonable 
correlation lo the scope of enablement pro\'ided by the specification to persons of 
onhnaiA skill in the art. \n cases imc^hing predictable factors... a single embodiment 
Mr-M'. iJ-. hr.vij . «n-,hi, -tti.mtt m ill,' ibiit ^^ucc inri^Mned (Mher cmbndinicnl^ can be 
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siibniil thai the scope and language of the claims are deilnite and propeii}' dellne 
.AppHcants* inx ention. The rejection ot\daims 15-17, 19, 22, 23 and 30 under 
35 rSC' >:1 12 should be withdrawn. 

While Applicants beliex e that the claim language is clear, entry of amendments to 
clamis 1 5, 22, 23 and cancellation ofclaims 19 and 30 as provided m the attached 
supplemental amendment (Hxhibit B) have been provided in the alternatix'c. 

Claims 27-29 stand rejected under 35 IJSC J:il 12, second paragraph as being 
\ cigLiL aiKj iiiLUJiiiiuc LJLLuu^c LiiL'iu is auegcuiy uisuiiicienL anicceueni uasis loi uic 
limitations in the claim. Applicants acknowledge the error is in reciting the wrong claim 
dependencies, for example, the amino acid sequences in claim 27 depends incorrectly 
from the nucleic acid sequence in claim 14. Applicants respectfully request cancellation 
ofclaims 27 and 30 and entry of amendments to claims 28 and 29 as provided in the 
attached supplemental amendment (Exhibit B) to correct dependencies, it is unclear w hy 
the Hxaminer did not accept these proposed amendments to correct the rejection for 
antecedent basis. 

Claims 14-17 and 19-30 are definite such that one of skill in the art w ould 
understaiul w hat is claimed w hen the claim is read in light of the specification. I he 
icicction ofclaims I 4- P and 1 9-30 under section I 1 2 should be withdraw n. 

2. riie claims are not anticipated by either Cie I or Ge 11 because neither 
reference teaches each and e\'erv element of the claim under 
35 rSC ^n)2(a) 
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product b\' process) arc directed to a recombinant FlaA protein or P37 proteni. In the 

Ad\ isor\' Action the l:\amincr further alleged that the language "diagnostic reagent" for 

the detection of" Lyme disease" in the claims is viewed as an "intended use that has no 

standing w ith regard lo the anticipation rejections/' The Hxaminer's interpretation of tlu 

chums are incorrect. The art cited by the Hxamincr does not establish a proper pnnui 

fdcic rejection under Section l()2(a). Each of the references fail to disclose each and 

e\ cry element as provided in the claims on appeal. 

Neither Ge 1 nor Ge II or even the combination of these references aniicipatc liie 

in\ ention because they do not individually teach a diagnostic reagent as claimed in the 

present mvention. Gc 1 does not disclose, expressly or impHedly, the utility of FlaA 

protein as a diagnostic reagent. Ge 11 expressly advises against the use of the FlaA 

protein in diagnosing Lyme disease. Ge 11 concluded: 

FlaA is not an immunodominant antigen in Lyme disease, (second 
column, heading, p. 2993){emphasis added) 

and 

...f laA is a protein unique to spirochetes, our results suggest that it is not 
a good candidate for the serodiagnosis of Lyme disease, (second column, 
hist sentence, p. 2994)(emphasis added). 

( ic II could not tiK^rc clcarlx express then' mistaken belief thai FlaA is a suitable 
antigen to pursue m a icsl kit or diagnostic lest for L\ine disease than in the lille ol the 
article: FlaA, a Putative Flagellar Outer Sheath Protein, Is Not an 
Irnnuniodominant Antigen Associated with Lyme Disease." 
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P37" to delect earl\ lA me disease. That MaA or P37 is suitable lor use in a diagnostic 
test is exactly w hat Cie II found unworkable. 

In order to llnd anticipation or lack of novelty under 35 USC' § 102(a), e\ ery 
limitation of a claimed in\ ention must be taught, either explicitly or inherently, within a 
single prior art reference. Richardson w Suzuki Molar Co., 9 llSPQ2d 1913. 1920 (f ed. 
Cir. 1989), aiaxo Inc. v. Novopharm Ltd.. 34 USP02d 1565, 1567 {¥cd. Cir. 1995). The 
[Examiner has not met a priiuci facie burden to show each and every clement of the claims 
on appeal m (Je 1 or (Je II. 1 his rejection should be withdrawn. 

1 he Board's attention is further directed to the preamble of claim 14. ^'A 
diagnostic reagent for early detection of Lyme disease...." The preamble of the present 
claims is not merely a statement of purpose or use but also gives the claim meaning and 
scope. Applicants' preamble is significant because it defmes their invention. Kropa \\ 
Rohic andMalihmuK 88 USPQ 478, 481 (CCPA 1951) (a preamble is given the effect of 
a limitation where the introductory words "give life and meaning" to the subject mailer 
defined by the claims). Anticipation was not found where without the essential meaning 
pro\ ided in the preamble of the claim, the structures of the claim alone did not define the 
iiucnMon and the pi"oblems soKcd b\' the itncntors. See C^oiiiuiii (dass Work.s v. 
SumiKnuo Idccinc I SA, Inc.. 9 l'SPQ2d 19()2, 1 9()() (fed. Cir. 19S9). In Corning, the 
issue was whether the preamble ("an optical wa\eguide") was a limitation in the claim. 
Sumitomo argued that the structure recited m the claim at issue was identical to a 

T^r,^^ ini'vh t'Tit win;) 1 \']hcv ^triK'tiiro 
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the prc\ ioLisly disclosed coiu cntional fiber structure, otherwise ihcy \\ ere not. hi Like 
the optical w ax eguide in the Corning case, the preamble in the mstant case is the subject 
matter being w orked on to sol\ e the problem of pro\ iding an effectix e test for diagnosing 
earK' L\nie disease. A claim preamble should be given importance as part of the claim il' 
the preamble, in conjunction with the body of the claim detlnes "one unified and 
internall) consistent recitation of the claimed in\'ention/' Pitney Bowes, Ine. v. Hew lett 
Pciekanl Co.. 51 USPQ2d 11 62, 1 1()6 (Fed. Cir. 1999) Claims 14-17 and 19-30 are 
defined by both the preamble and the claim body together directed to a diagnostic reagent 
utilizing a recombinant FlaA or P37 protein, and not solely a recombinant protein. 

Whether preamble recitations are considered additional structural limitations, 
statements of use or mere introductory language is detemiincd by examining the entire 
record for the intended invention sought to be claimed, hi. at 1966. As further support of 
the intended invention, the entire specification sets forth detail specifically teaching a 
recombinant FlaA or P37 protein as an effective reagent in a test kit. Here, both the 
specification and claims define the intended invention, a diagnostic reagent including 
FlaA or P37. 

1 luis, to icad the claims and specification separatel\' as the l:xaminer has dc^ne, is 
to dismiss the sub)cct matlei" of the specification and then to substitute incorrect sub|ecl 
matter for w hat is being churned is improper. 

Consequent!}, withdrawal t)f the 35 C.S.C\ i:^l()2(a) rejection of claims 14-17 and 

1 o. /;( ) ntM- vliihit \ i< in drdcriind re^nctM fiilh' rcoucslod In the ;iltcrnali\ c. chiinis 
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3. An Anticipatinu Reference Must Describe The Claimed ln\ cntion 

SulTicientlv To Have Placed One Of Skill In The Art In Possession Of The 
Suhject Matter of the Claims 

The second step in an anticipation analysis is a comparison of the claims to the 

prior art references. In addition to a requirement that each and e\ ery limitation of the 

claimed iin ention be found, the reference must also be enabling and describe the claimed 

in\ cntion "sufficientl} lo ha\ e placed it in possession of a person of ordinary skill in the 

field of the invention." /// rc Paulsen. 31 USPQ2d 1671, 1673 (Fed. Cir. 1994). Since 

Ue 1 or C jc 11 do not teach one of skill in the art how to accomplish a diagnostic assay 

with Ida A as a reagent or how to analyze results and data of such assay, neither of the 

references anticipate the claims presented. The Examiner has misconstrued what the 

reference and data actually teaches and disregarded what is claimed in the present 

invention. 

The (ie I or Cie II references teach that the VldA protein '^does not appear to be a 
consistent immunodominant antigen in infected mammalian hosts/' See Infect. Inunun. 
p. 29^J4. (jc II presents the following table at page 2994: 
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1 ABLI -. 3. Serological aiuiKsis ot l l al^ a n d MaA 



SliRlM 



l*rotcin 



Mouse 
(tick bite 
intected) 



Rabbit Rabbit (in Monkey 
(tick bite tra\'enously (earl\')' 
infecteel) infected) 



Monkey 
(late)^^ ^ 



Human 



1 lair' 
llaA^' 
[ laAR' 




' l.arlv. 14 weeks postintection. 

l ate. 1()4 weeks postinfection. 
' N umbers m parentheses are the number of serum samples tested. 

Nati\ e protein. 



Recombinant protein. 

The data shows that only 2 out of 19 patients were reactive with recombinant 
MaA, a mere 10% reactivity. A resuh of 10% is not a dispositive showing that Ge II had 
possession directly or inherently of a diagnostic reagent for L\mc disease. One of skill \n 
the art follow ing the data of Ge I and Ge II would not be led to consider the use FlaA as a 
diagnostic reagent in a test kit. 

In contrast. Applicants teach a diagnostic reagent that is an FlaA protein for use in 
diagnosing Lyme disease. The entire specification sets forth detail specifically limiting 
the use offhrX as an ctfecti\ c diagiu^slic reagent for detecling earl\' l.\'mc disease, fhe 
in\ cnlioii as a w hole as dcsci'ibcd in the specification further teaches a recombinant f hrX 
protein as a diagnostic reagent. For example, m the specification at page 14, lines 5-15, 
presents data show ing 1 ()()"() reacti\'ity of serum samples against the recombinant MaA 
pn^em oTthe iin ention. 1 his data is a significant teaching that Applicants ha\e 
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on establishing usnig FlaA protein as a diagnostic agent. Furthermore, the claims are 
limited to a diagnostic reagent not exckisix ely the FlaA or P37 protein or its sequence. 

The L:\aminer also improperly concludes that the subject matter of the claim, a 
diagnostic reagent, is "a product, the protein, which the prior art sets Ibrth" (Tinal Office 
Action, page 4, last paragraph) because of its identity with the FlaA protein isolated and 
characterized b\ ( ie F I he l:\aminer\s rejection seems to assume that identity of the 
protein inherently produces the diagnostic reagent as claimed. At best the teachings of 
Cie I or II are a general invitation to use FlaA in detecting Lyme disease. 

The CQTA has stated: 

Inherency, howe\'er, may not be established by probabilities or 
possibilities. The mere fact that a certain thing may result from a given set 
of circumstances is not sufficient. If, however, the disclosure is sufficient 
to show that the natural result flowing from the operation as taught w^ouid 
result in the performance of the questioned function, it seems to be well 
settled that the disclosure should be regarded as sufficient, hi re Oclnch 
and DivigarcL 2\2 USPQ 323, 326 (CCPA 1981). 

Nowhere in Ge 1 or II is there teaching of FlaA as a diagnostic reagent. 

The l-xaminer"s rejection is therefore improper. Accoixiingly, withdrawal of the 

35 l\S.C. l()2(a) rejection of claims 14-17 and 19-30 of Exhibit A is in order and 

icspccltlilK reciucstcd. Allcrnali\ el\ , for the reasons discussed abo\e, the claims 

presented in the attached supplemental amendment (l:xhibit B), if entered, are also not 

anticipated b\' the references. 

^ • Maims 14. 20 and 24 are not anticipated hv Fikrm because I'ikriLZ does ik i 1 

t each eac h and e\er\ element of the claini unde r 3 5 1 SC^ §1')2 
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iiiiciprcialion of the Fikrig disclosure is incorrect. The P37 protein of Fikrig is not the 
same as the 37 kDa F^kiA or P37 protein of the present inx ention. The P37 nucleic acid 
sequence of Fikrig (SFQ ID NO: 6) does not have the same or e\'en complementary 
nucleic acid sequence as the FlaA sequence (SEQ ID NO: 2) in the present invention. 

As discussed above, two 37 kDa proteins were originally idenlified in B. 
hur^dorfcn. The 37 kDa proteins disclosed by Fikrig are different proteins than the 
FlaA protein. In addition to the ambiguity which existed in the early prior art regarding 
nomenclature, the P37 protein of Fikrig has now been distinguished technically trom 
MaA: 

Genomic expression library screening with immune scrum from patients 
or mice has resulted in the identification of at least two previously 
described 37-kDa proteins that are reactive with immune sera, including 
FlaA, an outer sheath protein of the periplasmic flagclla, and P37, a 
lipoprotein that is preferentially expressed in \'ivo. (Feng, at p. 4172) 

Accordingly, w ithdraw al of the 35 U.S.C. l(J2(a) rejection of claims 14-17 and 
l^>>-3() of Fxhibit A are in order and respectfully requested. 

Also, for the reasons discussed above, amended claims 14, 20 and 28 presented in 
the attached supplemental amendment (Exhibit B) are not anticipated by the references 
and would also allowable ui the allcrnati\c. 

I). (iTOUp II 

droup II consists of independent claim 20 and dependent claims 21-20 as 
prt>\ ided in I:xhibit A. 1 he claims arc separateh' patentable from claim 1 4. Claims 2 1 -2(' 

- > ith .^1 MM. ( '}■^\^^^ r>-M\< follow^' 
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\cclor coiilaiiiiny an expressible FlaA encoding DNA sequence; 
transforming a suitable host cell w ith said expression vector; plating out 
transformed host cells; preparmg large scale primary cell cultures from 
transformed host cells taken from a fresh transformant colony; and 
mducmg FlaA or P37 protem expression from said host cells in culture to 
obtain a recombinant 1^'laA or P37 protein. 

1. CMaims 20-26 are definite under 35 USC 1 12, second paragraph because one 
of skill in the art would understand what is ckumed in Imht of the 
specification. 

C/laims 20-26 in Exhibit A stand rejected as being vague and indefinite under 35 



(a) claim 20 in the recitation of both ^^recombinant FlaA or P37'^ protein; and 

(b) claims 22 and 23 in the recitation of "partial amino acid sequence." 

As discussed above, recitation of FlaA or P37 is defines the same protein, i.e., the 
recombinant FlaA protein. The art has now corrected the confusion in nomenclature and 
has distinguished P37 protein as being different from the FlaA protein of the invention. 
{See. I'cng. p. 4172). No ambiguity exists in the recitation of ^'FlaA or P37" as found in 
the ckums of Exhibit A and the Section 1 12 rejection should be withdrawn. 

Also as discussed abo\'e, determination of "partial amino acid sequences" recited 
ill chums 22 and 23 are w ilhm the skill of the artisan performing routme experimentation. 
It IS res[xx-triill\ submitted that the specification discloses the metes and bounds of the 
recitation m question. (Maims 22 and 23 are not \'ague and indefinite and the Section 1 12 
rejection should be w ithdraw n. 

.Altcrnaln elv. Applicants respect fulK' retiuest the cc^nsuleration and entr\' of the 



[ ■•S.C §! !2, second paragra 
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Claims 20-20 are not anticipated hv cither Gc I or Ge II hccausc neither 
reterence teaches each and e\ery element ofthe claim under 35 USC^ §102 



Claims 20-26 were generally rejected under 35 USG §102 as beiny anticipated b_\' 
(jc 1 or Cie 11. The I:\aminer alleges that Ge II discloses producing the recomhmant V\w\ 
prolem. In particular, the hxaminer points out the steps of cloning FlaA into expression 
\ectors using 1:. coli ... and the fusion protein, MaA protein and maltose binding protein 
or glutathione S-transferase. (See, Final Office Action. Paper no. 10, p. 4, second 
paragraph). 1 he Ii.xaminer s conclusion is based on incomplete anahsis. The 
recombinant FlaA ofthe present invenlion is produced by a different method than that 
disclosed in Ge II. 

Neither Gc I nor Gc II teach a method to produce an FlaA or P37 diagnostic 

reagent. Applicants ha\'e successfully produced a diagnostic reagent from MaA protein 

that is deri\'ed from a fresh transformant colony. Applicants produce recombinant FlaA 

protein from transformed cell cultures as follows: 

constructing a DNA expression \'ector, containing an expressible FlaA 
encoding DNA sequence, transfomiing a suitable host cell with the 
expression \'ector, preparing large-scale cell cultures from fresh 
transformants ofthe host cell with the expression \ ector and no\ o\crnighl 
starter culture and mducmg FlaA protein expression from the large-scale 
cultures. (Specification p. (), lines 5-15 and claim 20). 

.AppltcantN' method for producing the diagnostic reagent differs from Ge 1 or Ge IF 

I hc I xaminer's reliance on the Ge I or II references is improper o\'er claims 20- 

2() because each and e\ er\ element ofthe claimed method is not found m the relerences. 



Serial No. 09/004,395 

CONCLUSION 

For all the above reasons, the rejections to claims 14-17 and 19-30 should be 
reversed. As a result claims 14-17 and 19-30 should be allowed. 

Alternatively amended claims 14-17, 20-26. 28 and 29 as presented in the 
attached supplemental amendment (Exhibit B) should be allowed for the reasons 
presented above. 



Respectfully submitted. 
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APPENDIX A 



14. A diagnostic reagent for early detection of Lyme disease comprising 
recombinant FlaA or P37 protein. 

15. The diagnostic reagent of claim 14, said protein having the partial amino acid 
sequence as shown in SEQ ID N0:2. 

16. The diagnostic reagent as in claim 15 wherein the recombinant FlaA or P37 protein 
is a fusion protein. 

17. The diagnostic reagent as in claim 16 wherein the FlaA or P37 protein comprises a 
fusion partner that is approximately a 38 kDaT7 gene 10 product, 

19. The diagnostic reagent of claim 14, said protein having the amino acid sequence of 
amino acids 1-319 of SEQ ID N0:2. 

20. A diagnostic reagent for early detection of Lyme disease produced using a method for 
producing recombinant FlaA or P37 protein comprising: providing freshly transformed 
host cells; constructing a DNA expression vector containing an expressible FlaA 
encoding DNA sequence; transforming a suitable host cell with said expression vector; 
plating out transformed host cells; preparing large scale primary cell cultures from 
transformed host cells taken from a fresh transformant colony; and inducing FlaA or P37 
protein expression from said host cells in culture to obtain a recombinant FlaA or P37 
protein. 

21. A diagnostic reagent as in claim 20 comprising the entire amino acid sequence 
encoded by the nucleic acid sequence as shown in SEQ ID N0:1. 



> OGO -LLiNOsaoeoe 



, V 22. A diagnostic reagent as in claim 20 comprising the partial amino acid sequence as 
shown in SEQ ID N0:2. 

23. A diagnostic reagent as in claim 20 comprising the partial amino acid sequence 
encoded by the nucleic acid sequence as shown in SEQ ID N0:3. 

24. A diagnostic reagent as in claim 20 wherein the recombinant FlaA or P37 protein is a 
fusion protein. 

25. A diagnostic reagent as in claim 20 wherein the recombinant FlaA or P37 protein 
comprises a fusion partner that is approximately a 38 kDa T7 gene 10 product. 

26. A recombinant FlaA protein as in claim 20 wherein said transformed host cell is an 
E. coli cell. 

27. A diagnostic reagent as in claim 14 comprising an amino acid sequence or fragment 
thereof selected from the group consisting of SEQ ID N0:1, SEQ ID N0:2 and SEQ ID 
N0:3. 

28. A host cell containing the nucleic acid sequence of claim 15 or a complement 
thereof. 

29. An expression vector comprising the nucleic acid sequence of claim 15 or a 
complement thereof. 

30. A diagnostic reagent for detection of Lyme disease comprising an amino acid 
sequence as in claim 15 which is substantially antigenic to B. burgdorferi antibodies. 
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SUPPLEMENTAL AMENDMENT 

Honorable Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Appellants respectfully request entry of this amendment. It is believed that no fee 
is due in connection with this filing. However, if a fee is due, please charge our deposit 
account number 13-2490. 
IN THE CLALMS: 

14. (Twice Amended) A diagnostic reagent for early detection of Lyme disease 
compnsing a recombinant FlaA protein. 

15. (Twice Amended) The diagnostic reagent of claim 14, wherein said protein 
compnses an amino acid sequence as shown in SEQ ID N0.:2. 




17. (Twice Amended) The diagnostic reagent as in claim 16 wherein said fusion protein 
is approximately a 38 kDaT7 gene 10 product. 

19. (Canceled) 

20. (Amended) A diagnostic reagent for early detection of Lyme disease produced by a 
method comprising: providing freshly transformed host cells; constructing a DNA 
expression vector containing an expressible FlaA encoding DNA sequence; 
transforming a suitable host cell with said expression vector; plating out said 
transformed host cells; preparing large scale primary cell cultures from transformed 
host cells taken from a fresh transformant colony; and inducing FlaA protein 
expression from said host cells in culture to [obtain] produce a recombinant FlaA 
protein. 

21. (Amended) A diagnostic reagent as in claim 20 wherein said diagnostic reagent is 
encoded by a nucleic acid sequence as shown in SEQ ID NO: 1 , 

22. (Amended) A diagnostic reagent as in claim 20 comprising an amino acid sequence 
as shown in SEQ ID N0:2. 

23. (Amended) The recombinant FlaA protein of claim 20 comprising an amino acid 
sequence encoded by the nucleic acid sequence as shown in SEQ ID NO:3. 

24. (Amended) A diagnostic reagent as in claim 20 wherein said recombinant FlaA 
protein is a fusion protein. 

25. (Amended) A diagnostic reagent as in claim 24 wherein said fusion protein is a 38 
kDa T7 gene 10 product. 





27. (Canceled) 

28. (Amended) A host cell containing the nucleic acid sequence of claim 21 or a 
complement thereof. 

29. (Amended) An expression vector comprising the nucleic acid sequence of claim 21 
or a complement thereof 

30. (Canceled) 



The amendments cancel claims 19, 27, and 30, and place the remaining claims in 
better form for appeal. The amendments are necessary to respond to the Examiner's 35 
U.S.C. §112, second paragraph rejections, which were made for the first time in the Final 
Office Action. The amendments were not earlier presented because the Appellants 
believed that the claims were in form for allowance. Appellants respectfully request 
entry of the Supplemental Amendment. A marked-up copy of the claims is attached. 



Remarks 



Respectfully submitted, 



Date: June 22, 2001 
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Version with Markings to Show Changes Made 

14. (Twice Amended) A diagnostic reagent for early detection of Lyme disease 
comprising a recombinant FlaA [or P37] protein. 

15. (Twice Amended) The diagnostic reagent of claim 14, wherein said protein 
compnses an [having the partial] amino acid sequence as shown in SEQ ID N0.:2. 

16. (Twice Amended) The diagnostic reagent as in claim 14 [15] wherein said [the] 
recombinant FlaA [or P37] protein comprises [is] a fusion protein. 

17. (Twice Amended) The diagnostic reagent as in claim 16 wherein [the FlaA or P37 
protein comprises a] said fusion protein [partner that] is approximately a 38 kDaT7 gene 
10 product. 

19. (Canceled) 

21. (Amended) A diagnostic reagent for early detection of Lyme disease produced by 
[using] a method [for producing recombinant FlaA protein] comprising: providing 
freshly transformed host cells; constructing a DNA expression vector containing an 
expressible FlaA encoding DNA sequence; transforming a suitable host cell with said 
expression vector; plating out said transformed host cells; preparing large scale 
primary cell cultures from transformed host cells taken from a fresh transformant 
colony; and inducing FlaA [or P37] protein expression from said host cells in culture 
to [obtain] produce a recombinant FlaA [or P37] protein. 



21. (Amended) A diagnostic reagent as in claim 20 wherein said diagnostic reagent is 




22. (Amended) A diagnostic reagent as in claim 20 comprising an [the partial] amino 
acid sequence as shown in SEQ ID N0:2. 

23. (Amended) [A diagnostic reagent as in] The recombinant FlaA protein of claim 20 
composing [the partial] an amino acid sequence encoded by the nucleic acid sequence as 
shown in SEQ ID N0:3. 

24. (Amended) A diagnostic reagent as in claim 20 wherein [the] said recombinant FlaA 
[or P37] protein is a fusion protein. 

25. (Amended) A diagnostic reagent as in claim 24 [20] wherein [the] said [recombinant 
FlaA or P37 protein comprises a] fusion protein [partner that is approximately] is a 38 
kDa T7 gene 10 product. 

26. (Amended) A [recombinant FlaA protein] diagnostic reagent as in claim 20 wherein 
said transformed host cell is an E. coli cell. 

27. (Canceled) 

28. (Amended) A host cell containing the nucleic acid sequence of claim 21 [15] or a 
complement thereof. 

29. (Amended) An expression vector comprising the nucleic acid sequence of claim 21 
[ 1 5] or a complement thereof. 

30. (Canceled) A diagnostic reagent for detection of Lyme disease comprising an amino 
acid sequence as in claim 15 which is substantially antigenic to B. burgdorferi antibodies. 



a6<f^2V20Ql ""'v. 15:55 



:RIEUX ^ 1312913123G 



NO.aVb 501 



ST .WAU ABt.-E OO'PV 



vol. ftt^ No- 7 



Lyme Anhritia Resolution wilh Antiserum la a 37-KilodaltDn 

Bomlia burgdorferi Protein 

Heretvotf an Jtiintry 2uao/ncrvjncd for modirtaiioii 6 M»rrn 2UU(UAoearMo4 iZ anxi 

ifimiiiw-mMiUM rmnuiioii uf f^iVM ArtHrtiK. limdlis In n miui«« miid«i hJiY* «liown Ili«r nnHtilhi rtMifvilffii 

library* A imt wi» MottlHtetf ^ttf imHm* prm^il l> a pvlnrfM ltptpT#tihi nf flrpMfldmoMy 37 WCkvi irf un d 
to Ircrt tm inkrlU4*rtilMf«tf BTMln (Arp). Aicitvo ruul (niviMiiliiiiMin uf mies vMh immbiinni Aqp or 
Arf «HCl«inini, Tfi|M0twl7i dlt| m ^mtt mk^ nim cHn^lmr liimi^iUiilfiii. H«Mvsr, vlicn 4ffi AnitMnim 
m% alminliforfd M cnfuM»cri iminurHMlfiMcMm If^CIW like wicn oiuMUlM ^iilteikuK Ofut irtdi 
w i yi ii n afrtlrtlb mi »rilU<ii trNiimifi( kd^tctMy tadimtd liXlKrfili rMnlvtiMii w/Ukm afcctini iTw tmoi 
nirtM« Of loriacnvtnt rtw liMin of InlMlon. UifluAlng ^piractutenil^ Tiki: «iDu1lU*f«aMMii|| «Bm 

•r Arp oif(i0^in wlmiei i)i€ ocftoHy iiiimtfft« imnii tnmi tmmi»itiie«mpokni mlcr «hcp luch Hfmm in 
inio4ipm4 Inlto 4CIII oiler wllh t»oMli(|Ml mfMl^n*. Tll« oip cnuM not h« ompltfM 1hn» ipmhilr4 II- 
ioitrfvcM iMbita bia kybrldtxod vOJ^ Ouiiu iMlaM op]y 0Q4»r YtivlMW»iiMoieificy ciodlUon* AffioniUoniio 
iTOilMl iptinif 9#otftBi limllpr in * «hir rm^ uf A kwyArtuM iiMloie*- 



iUifjeri ifUcuKiOfi, oS\v.n prnkonU m ariMii*' xvMch unM^Dp-'^ 

iwonr iKq sniifH of fmnitu yoan uf peni«ipnt Infbcflrm (32y 
A ini)us& iDodi4 fuf umc dwMic (u]iuw« • tiniUr cuiiriic (a> 

Mrtbddy-oMitefAd ovont When uro from mWp\y Uk^tncO 
ImmMmnniinpciQfii nilcc ilmi undQrKitnc 4ntiriil» rou^lu- 
HUB (immuTv ^'n) «rc ir»ni&rrc4l Ui wcro aimbincd immu* 

mrdldri, fhojr anhrlif* fMcdvon, nut tfuHr enrdlflA 
reiYiwlYw- FiinhoiirAro* rroTnuno lonmi troiilfmmi \nh^tt4 
SCIP mice dgc« noi nEvci (bi;^ mmvim ilKiir intoction, «nd ihu 

ruoh^rion ol siah^itlft in hum^n T^m» dwtAie pAit^nti h^i* nof 
hcirft pnwtn, pwivoly prtn^ferrcd «cTa flrfun Vyme dliciMc 
pncicDi) liovt been ihMMn ui arufeci I'Kiplisni vlco agiinifti 
clullftn^e^ ifUKuioiion (21). Tl^u dbiorvohaA ulidcT«(WC» ihe 
impodiirico o( humoral Imuvunft nupOiiiAf tn borh h\in\An 
tymc dUc«ic and If^Q rrndol. 

by «r(tiriti5-ruaNmi nntibadios In j^miunW^ \tiStc\d^ hoiii 
•ouid prftftffly Aeflmte an Uiid^nttaAdltu ol Uymo dkttAA« 

R^ithoioncflU Ml/6 Ihtfrofore ttre^nK} « J. tntf^otftrS cimin 
14(1 PNa icnomfe lu^}xc;«lUm l^lirvry with t^ni fritm ^citveTy 
micguu mrvv tnd dk;«cnliK ht'Vu I of 46 itnmunOTCQCitvtf cloncj 
ihoKivtucM QrihHtii-reaolvlnt anfibody reopowoi %Mn^ 0 
hur^Unffvri wirtlcTw have hccr (now lo ii^ducc fwriiftl «m crm- 
ploir prxjU'clTve imrapTifiy i^tiinti B tuf^ioffe^ obaJloDgc biu( 
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«ii4t«rrt fix N«i1aio() m.i^ $m Wiir MAM «liaMi4l «p»i» ir^ 4^ 

clufiil phtowlMfvfKk ilif4nr4 bi r«pM«4 OWw UfTMi tffTivliMl tiJhttiiab ^to 
kWiV iHiKfl wWimI yrtlM tM« Wot pM«tua%t| MrtRtU t4> 

MMWtim lOiniry «cr« li^uJfwg TAim C3)f itwi vor* l^vaml ftv % i*^ 

JWMM Ui Ii9«n %t^mk\ mil Mmfe « JticEuhki JnrOhoily rtayMnvt; oytcas 

cIvMJ wilt) Itliflrtii*^ lfNK«lt{ mhU \imi 4i^9ftUn AH 1>i ftncici ac>\««i MiN^ly 

rCJMMi Ol itilbftiM ini«« ipmi fl»o4iM& rcfinr#>lAiitf jimia>ni, yHMpi •t Pk 
on nf^ft wfu inOMlAiid Hiuiteiiniftif o^ft d M^PP^t t«itfr Svr« 
hkArioa rmm fi^ci m 7 11 3a. la mipv tlui uuor Inacynitoii. mfwun 
uf iMi ^•rtjMU ^ Uihiffa tkTlkkiMa, uPcdo. irtoi^ry blBUilsr mwi lauTu* 
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cwM^ii* i-nHncr* B4^;rni {U twftt ^Nim) «n] feitfMrtf nvtn n ^^Mk 
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aBiK4 fud itftfKtr rill oa>y «4Ui R4ii ^p«r p^h«» (ftirMiiiMB, u Jun*. c»iv > 
iTMii<» pnAw •cTvm. 4nn wvnhf, menifiniici vf*c |o«ii)niMrt • i ^fm^ 

naufn tknp mi quUmI itfinB ftit ft^ul hctpor pl^ic^ DMA lAqurad^^B wki 
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4n# P17 rMTvM'iim prAiUiM mm iU^h .mi iiiw#n«4 fmm ^tmn, frit u( 

<^nua fi) I M cii namhhi^fA Am «r i)CT !•« k.yiiuiwia w«>uiA| b^ifar 
3A1 ;30f rtil w«| fMamt tn «6-««l| plifAa (««otrv«i flipfcii»aoi UIvm't. ('rvati'" 
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AM, err. Of M. Pmi frntjlhi BUfTCi WW g foeNvil « mbti MfcH 

l^.c•UMkA• ffMhrjffMi, %hivh wrr« mi tmo Jcrlpi^ Tta itftpi f nbv^ ^^Un 
ion mHMM rh« fiiungm? ivc*ui(r m» ftimiMC ptaMptewc^niuptcd 
fiti»i aid^twa ipO Uminisfta}. ^ ^ ^ 

HMHk^ ftmr t«yi dm'I ituitria ftacil in Pfuir^l ba(D:«il tormaim CiH 
tl)^ )n(iwwwi i(| iimkii**: ij|«ii^it|k tuDiNHiitfii. 4DHWII Willi bimriUMyitn <in4 

I'MoiiM Villi frviit i»i4i. fQ4( i«n «f(tiiai «iM«f . untfoNlUa ^MEWf w%t 
^ci4iM.i i«y '«iiaMi^{»ic MrnnJiijituni 4 1^ iht^i Hi* t«Mni iUTToiB«caa 

0 IM ) (iv^vV aa gvfeocfkvii «ail«ir (1. H- , 

mtttma »^ 1« ml iknti iIim li3V««ii«|tt|f ormnllpowi a m nn* tm » 
«l lar lU ml)^< F^l«ti war* ^^oiHid writ) ( <kW r£M4il m» eunrifa^ ii 
104M rvDi fur a mtAi ^^p^tnmutM ««cfc 4mitM. B»d 9eileu«milMhM<l Ir 

1 HI iif iHMUliKt b«i|«r ( |«| raM N»a ISloM Trw IL 23 m M (BpTA. 
)|)ak 0.) Ill ut rriHilAiau % hi ||I) 41 mi MONtfU. T«VK I «l m pAnwt- 
i*lifNtn «fli>iifinyf MtuniH ('V-M i)«««^4 mfli* nwrwci iii|v(ipfra4 rvr 
3(1 1. T|« inhmrvi woto cii*inh*tr«l m rpm it^r i wli. hkI mr amwui 
(iliaiw waa <ij|l^(uU. a ^ MuJlkm i ar |AII% 

H imm » h. Ud llWf WAVa^ 4U(#^ puKipiia^Ml. *if «tH«l. .wm iUvnivl >n 
Mblc-^lKiltoi iMtfi', 

^«Awvi M^tttn- UNA .Ma p»rirwl Arvni U hmp^AifM mm ^40 

Ml. Uf It, mCn, infl nAt. a I'll hi iff Ki^im^ Dha rwinav^ Mrvii Ml dkfauad 

fljMHk niicri (Annfttiit/i n^ini»ii. VHimi^M^. nj.) ai«t ti^una vim r^it- 
tM$m aiy* t)iMA II l^o p^ti UiX ftunvw (A«v<kHMi PHraim> ^ 

rfW4nit«"*nOg»l l|> (liup*ii'ti twnr. H|^i|T«i(bn win MrC[i^0d |( fltthor hrt* 

Xrrom ■uciiiA^iy r^ariMn tm Af^. immuits Ani Ixuni ttc- 

roACfivfiy to r&6omtUa«»n Arp mi^n bf riUSA u isifly u i 

S^ii Afifir iolucriuifi, with riams ittcnt ihiw|^ QO d4ys of nctiva 
Bitiiii* (Fig. }y 'HiuA, nmivt; Axp wm Imnwnolnftlcairv fee- 

utit^muAc ut pruMcuvi imoinaicy nttfoatf ri| ^^lu tmm. 

i«aliAa. B0CaU4d r^\fr^\X%\^ «4r3 (fOlll ^AUlaniiy tniOLlCU mi^i. 

uvd t>B«n inoun m cnnuui* nrc^ieaiiva ;iniU)ut,iLB qj, wi> 

Aip *nuw praTfict injc^ oputw mmicnirii \wUi u| il hunfif^ffvn 
ciijiu umvc ur pw^Nc imtnunlMMon. fimujTi or rv» mitc 
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i.yt^h AUTHUJTU RKOttmON 4171 



JAMlf' t A.a^uib rcH<lu04io L<i /I ^Mfyftoff«t^•^(0ClOll !iCiP mice 
nB7 (i3i«iritJ)-tt*fMrfii'' 



(met II n<u [tSHj] 



IMI.1I oit,] 



ATP 



4M 

4M 



a4 ' 0 



4/4 
4/4 



tr^ iiM WaokM twin"*) t» <mlli^it«. T|k« tjbjUMiiMl tirthfiilii vmlc 
«(i«ii«irM II 4i(mi • QiQi, CrfrtlkU prm^f nM» H nm j«jJfl|H«* Poto»\%^ 
«/'<»4ii loiimm itfi). 

wira 4AWBly immu«i«eei u^iih racomthirfnif Arp or OST (tuy^ 
rrob). mlbqOy tiwn wrc wlttod. ond Ihon mtcM «6r6 ^Dii- 

micft in ireaimoni |roufti word infMcd, dooiumimiuig nu 
lirot^vp oftocr K flQuOrmainry ofyiorinuMU, irt wtifrti 0frti»psi 
of five CSil mted w&TQ p«4t»nrtUy immunitol w^ih 0 i m) nMn> 
i)t ofiT-riyponmTtigftB wrt 4^0 tftiti cbMlonidd wtui ^ ft«4rr 

DvMiiAS «sni (ruqi pAnu^linilly jri<w:U:<i ^ifuit: been *H«>wn 
10 cm\utin •rihriil4rrrioWific Mi(ibutHu4 (7. II). *p next Miughc 

Gfimp ul liiyr C3K^irW nita wore Innou^avd WlllV ii (nnT- 
iknfiffi N40. Al 4 ftnd iO %\m 4rii;r 1pqou(««<ut>, mice 4«rc 
1rv«te4 fuhoftuiMwtly «'iih 0.3 ml q( tiih^r Arp- ur QST* 
hypcTlmniunc mUiom. A ihN |rrmp at mice vm pwivoly 

mil ftlRilbr-moimfar-wiaiii n bt^>Ktc^ (W), 

I Al ftOtvliy. Mice wdt afiefiial (or inItM:ium by fiuliuro »iid Avr 
41«ei«i tiy HIilolagy el H ibya ulior tnuuule^iim. 

ArrMinfliftTvn 9i|ntflcnnily fedvwed tmlt libloiirial ^nh/iiU 
pfBWitftcc an4 w^crlty wirpmeil viltli VT)* led Cffl'-hypftf- 
IxnmuiKi iiKuiora {TfttU !)■ All itiic* In «|l rhree irnufM war« 
CHliwro pufeidvD. uwbul'^ngt^UMnt lufiirochncmta). tten^uTkiiMy. 

ui:«linft:ni hed cjSsfii upim evdti^ Tti« eKperlment w^ti 
T^dfOd. uiItii %fO\4fi <4 (our QH^i^ mn^ nru^icd wiih 
<vii- Of iVrr hyparlrnrri))!^* T^m »irin?iii* iiuivi- 

\mku\ in Aip-emiierwm-insM^U iani«iu prcvalun^: r 

iiJJ compMnHl lu 08T-*niiiwruin«^rceiod am wpfi (mo^n rev- 
Alonctf, 3.ft; mcnn i0«erw t SU, \i x U). A* be(y(i>, 1)] tnio; 
fcnuilncd culture pmltive «iid &v»J>^«^««ie"il«^ i^itd uU whua 

ro fUfi^CT eonftrm Uu: »irlh^ili»*rDattMeg cffcoU at Arp- 

^tMc-i^m. fU^*^ InfcUP^ C1|i'jr><7 rnit<h •bt/Vr-, anti /her 
no J4 Till* o«pcriinpni fliitn^U tram itic orcvmui ajKiOT-i 

iM HI dcv&lpp. Hod thin crcAUiie lUo mith* witb ib^bo 
(Dlhor ?ha« fwo) rf aitcitcr* untf to%4n^lTiint th^jrn fur urth^»U6 



TABtE 1 4nhrftii njiniiuiiKi ir A. buifiiaj/eH mfecrcd SCfO miu 
rrotiul with Ari>'hjfpct^<^^'nunc «ftrii^M« ainiftir«ii ui >f>tacuail 
tjCjP mice iroilistf nJn**a»UvTi40^^ 



Anhhdi fwMTi eft- 



Ciiaiili 



AT 



V4 
1/1 



1.» ' 0.5 



I.I - o.y 



Ivnn U iiM ifklUiAica. 

m nXT «n0Mrum-ifea(ed ranttolmici rfeUe 2). A* faolurD, 
intoctkin 9(«lbt. tAuludinA iplrw)iBiaQ»U^ baJ Mir«iSili ^^^crc not 
Affected hy Irufmeitl AriMtiS arevelenee wes nui ttfiscicd* 
ikiKft roetduel liU^QmnmiluT) rawiincd we« e^rcd pm- 
Uw. tiibiiii iM.ttvcru) In ftioM (vtkv w(di (nnr^ sdvattced 
dliejue. 

iUp «mM A »tffSii0dM lewu (ate 4irefa»« 8c(9W^ & 

4m)|^T tn iier4fm)rte If Arp cnmervu* i»r unique emaiitf a 
Ucoed iin^y of tetinifm^H ibimh kin «tiocli», fndudfni 
IVVIM N40» H3li tmf, HKoi AOtf) FUt We tii« tdUrpipud iu 
eulpttfe Jl\c ffV aueo tvoit urjcc DKa of each if. ktmHtwf^n 
su'^n by lub^t prlnidn hidrretf^ciKiiim lo puduutidc^ T7 it) 
73 end tfSl UJ di:«cnbcd ebpve A prnduct war «mp)j^«d 
frt^m N4n AMd 101 h»V fioi rrom Uii; u^tw •ifurne. Ww ncatl 
periArni«4 SuMlhufit bk)iUn(fi, in *hfcitjp:nflmle DNA wtif; 
prenHfcrfnJ cn nylun flltca »"Vfld then bkmenirhh W4iJ fiy|i U^A 
u i pff^Hftt ti«ni|; rdlHlfVvl^ if wUmUljr %UU^^t cuild(rt«n» 

r4a"C (iviiiniisM. toljcwcd by e pnroejy widi e( IJ*Q. Slnfilc 
b40d9 ttf diAirKm mi^ were detecud f^CMn etr^inf K4fl And 
ail hu» iHj* iVcini HI AMIS 2«lii5, PKa, or PBi (Fi<» 2)- noxt 
eaampicd (u hyhndte a/j) DKA wfil feriei IMa rrom ilicvc 

CpUuwcJ by e pilinitfy weib w 42^. linder ifteeo veiv-iftw- 
^iri«|erin tt/mfliluw, nrp W4A hybfid^anl wiih hU *ir»in*. 
llwiQ r(»Miift»ut9cjatd iKsiBiniiiAN4A and mi poKeei (In^te 
npiM of e/p (I6n6& li\ Woepini wi\h p\it4bh«:d 031 spnumc 



4.1 M 




i i 4 % :» 
;l fKt> {i«np mq it ^wwA fll (lino 1) 
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<ii72 rown rr ai„ 

To ftifThcf availing Afp ttowng A Awq|(tej|W Ji^*^ 
nmmi. wo pcrfnrmt<l Immimobittii un NW. , isnifl, jtco, 
«nd MH ^ust ihu v^dr^ u-m*forroii n1trftccHu|o»p 
nml prcbcii wUh Ai^i dtnlconipi. lUAcUvUy iMtuvPil 3'^- 
kDa prqicitu OutocUuJ Amimg all JS^ /lui^^r/bh fiimtni {t*!!^ 
1). ni«w rckulw tuggMi ihif dfji |*;oci were dilT^renk on U>* 

an! i^mc qiitoptfigr 



4QkP«' 



/ 



Choi ellbiu ■ «irung wifibw^ rtiponw duilin rtrly inrc«imTi 
(I iwirvWcn Oiut plao ia copiiWc trf jWir^tlni flriHrlUl- 
ic3Kitv<«iB anilHn^y upoA imffldMOalioii of mi».i: wuh fftc Yccom- 
tomnt proTttrt Ii vpwn tNiv hMiniiM (wid wipoJ i!>fc«»d 

Aiingeni on fl ^uijdoiTW ly«»ic<. w ((giBTminici hy trm^mn*^ 
Kinirl*! (1. m. IS) 4)4rtn(r*«i*y Wa«|on. QftiHimfc: jftcpreMioiv 
Ifbocy ttToonrnftuWi linmuiu^ warn Crump»iHooti mioe »»w 
in ihc iiJPTiiill6«vifin «)f AC \tm rwo pre^ou4V ^>"^ 
icrlboJ l7'kDii pniwim Uiai «re i^ftohv w*th immMnij HaTi», 
iwcluillna WftA. 40 ovii«T blidhMi pruli"!!! «« pannU«fl>»t 

prtflMi ki WW (aiy Wo rc^wYi har^ wn AddKlannl imfnunu- 
roAciiM Dpoproniak on*; uf whiun wc tfttwttiAicd 

producpi liMfid iipon nmm T%\m ibnp trkil4xu)ar weight in 
ft vuid qiwfwwTi. ^ ^ - ^- 

(fsn hp «hww «i th« C wmittuii Aitf lO a pn:tnwurc "U^p 
cgibm re^uWng from a liftfilo wir* *iw«lc<'lW« iworunn) w« 
diiCMroit by iftnuniic likturv icraonlni wllh fncwe icri aw 
wu nuhUitiod picvlouRly 031 Thfl wrlW jcnc pfoauoC wa» 
nHTTuO PvpT, bui (lis dMl|»HitAr» oY •iHwi' HfpT of Avp «i 
U»l0A8tnB \" ^ll" E' w F^nrliitwi pmwin (brp^jwatetoiij 
rsmily mta he irftppropiiMft. llrw. Arp liir BTpTl Unt" 
ibm «Uo WRhlv (wnMfvod «p8\fl4<»> UOfotfla(y n»«n wijrwr 

ip2i»'l Aaj ivoi <jf> i.pia/lB, w^l^^ i« rvniwl fiir ino Wf? f*ifljly 

Tht r*ly 9iinil$ini> huAwugn Arp 4P4 wtwlwit c*f brp 
raiTHly IS wimif) U»» iMdcr bcuigonu; ft U. m T*W Wg- 
fUAli II fcwirtc owoluiirwalv TlilJiKJWtt A/p 10 Brp*. bul 
ATP i1v«rly 6ilb UHifidc o( th« chnfaciorl«lci rtf the nm rivfn^ty 
oa moM raccnily floftrnJ (2, »V Pi>T Ihwa Toft«i*ri tftd hoi^iMie 

CM new ftwfha ftiTWilon w> mc tu«-»* pMwiJi, 
riufiM ito nrnna of •rmnilii-Tol«6<l prme»n (^rpj, 

tTIi nottW^ ibo! in t prwitiw rtiwdy im Die imrjowod (Frp 0 
binn uf Arp, ^Pt^ ImmunlMiton «IMi in« DrpT roaiflncWftAi 
provoin puled lu inUuus ptukrtU^e or »r«^nti*-fc^iyht hurtu- 
TiUy m mteo C«mp<vliOK flnd«)ii*U^ Jj* t*^' 

Toni imdy io validi smpc one <rf fl>o fl. W. 0.) p«T- 

roroiid tbd arihf Uw irwd^iaUwo jh H«u>i ttu*o». Worwcvtr, In n» 
prowiouA inidy d« HrpT, ifiioo wuru hyponmrwftijcd urlfh w 
irujwicod n»)mbtr»n( (imtain ahJ iouM ki t» h'Wy *u*cdpn- 
tJifi to ehtUcit^ mljeiiup and davelcsrcd nfthfUh w flio iomt 

-nicQ. It noiTiftinb to be (tftiMminkiU \i ;nc nnNTifl*^rB<«»iviiig 
Arttly*li o> /' t^llN A ti\ icIqcwU ipowca i*C ip(onc(J mice 



■IH^JI 4j|UP^ Twrw *ji fWBi"^™'* i^* * *JX1 Ij I 

jlt|M « all ■ Vwk-'fM •«"•» xiiMn- 

ii> iklit (23). Hwwcr, in »te ptewm tflM»^ 

wiihPMl an elD« oo h«art dluatc. Tliii. mnjf atfBW m ranaici 
wKb III* otwiivtmun ihit EtpT (AipJ h abQ eip»t«»d la llift 
heart, t»W If U ImpQHWl »u lUlw Uui iKtwlSer or no| m« 
«nt)unle wza\* iho iMWtB lwm«rio^injMflat«J 

•nlibMly MTMiMrud «ith rthririi (1. A- (jutiuiuiiw- 
II imw MBIT incnnafunw* tlw autnBrum )g a »in|ic a aii4j 

bill tnw. HI Met, l« Ao a^wfitai Terott ««« «IM«ief •••»' n««rif>(j» 
wlllt Imwww wr« Iiom inUKWd miea. Whon irifwunc «era 
fntm ocitMiy infccwrt mica (contouung uiwlcflnrt uTOWnntyl 

<uc|l »cni win pfentfl ^iw iB»li* trt|f>-4o»e j^wJUmjo 
8). Wc ft6ti4iw» Hill llic pruimlwc aeiMiy U, 

Wh«A IwnwuB «an» lira lionktwiwl » C3H»w/<f mtfc with 
calttbHslwit inteeflan* oirt <»*<ti'»»i*'«»^* 
iinRi>ini> i»n InUwro anhritia ramittfiof , h»1 wJ«^l«WJw '« 
ha inJrofihfltMils, ai^ fWlr eirtiiis n;inaHU t»» «■ 

nnn traaunant p, *V Om» fiurwai »li»u». WeiviHy Aiy " 
ihii wm\ for «oiflert>» aitt)rlU5-«M0Mai •mflwiiy, *2i«hcr 
auiiHca wbwii td<>«iMy DbpA » % tarsal «nr prawcdM alttl- 
Iin4y. Iftprt anwiwtw ui itic ha»p«ilwMb ftai protarttwe jmmu- 
nin. »rihfl»li-ra»oJvlM6 imnmwtyi a»4 «4rttlt»-n:w»««n| Imavo- 
mty. wliieh 8" Bvjilvo »n fleov* iiitWoa iwnjiuiu(|wnpinon» 
mil-K, «c jcpuTalo nJtoBoiioatt *bI »nwel^ dHftrctik * 

lifo itralM m» be sirain uprtlllc (4). ifwf enaflrmifl* vtt 
oirrucu flMUnai Arp antiiaafc eios«.f«ciiwly omuog »lraini 
btii UMianl folaialBCM «f «e fsmw Ti -'J'''"* ^^'C'm^ 
m<nad If Arp li iha ottiy MiUacn i«<pMMiblt for «hB «<«rina- 
niMiKijiM atiW* la His ImJiwne «omm o( wWwIy Wccwl nH». 

WAoam Bonalo iliat « ftn^^jW to a wwy ftjrrwdlic WgBi'- 
uir wntcn up- ivnd ctowarcaMl''*^ Matvi jcnoi hi dmeram 
Qimrano^ciiS. For owmila. 0«|»A ia rtguilaiwiy wpnas-U by 
0. t^Kintjsfi w<mif iha iwW^vt of Bar /iwunf) hui » 

'vutvi-iT Jfil Qtrw' (imiei<»a»« •oi66<lval> winn»«iuiJ miK' 
iiA.hin<JIrt« nrnieiiv OhnA/n. iim) Am (baaed wp»i» P«T I 

mtf»l sJino'ir mew a»n» pr«Klucni appw r m Ut npi !>1»"J 'J 

on« tlMue« (li-tl. a?. M, W, 3.V33, 37, 
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Arp 1$ (he firn & frwi9if^f/pi gene pro()uci (o be ldeniil^4 
rtt»c tfldts 4 sttoivo [yme daeniB-ieiQWiiiti imnivQC re 
iporac 4\irire pcrabicai IntecHna f^f did hraii, rliero^V niltviici* 
ipjl khc hsnlfipt^^ hch«v»]i* 0^ immure mih rrom tiifectAd Tn1<;0 

SttJin nict, tiueMil »itli a awiprfcv/H' W (it Curupoan i^* 

mice cuieauf inkdion by duch iTtaimcni (Bttl.nUtf^itiis 
TSn cOMiluthfvly iirpralk Q»c:! i^^nns mit»«lio^Tk. 
ilioccby miking i| wniqucJy vatnerahle viy OfnC (mA4y, CtefkC 
uciivc uoU pmvc iniimi<i);Miian tifmici: u1hi11fin^i> (JV mCmloci 
WTIH 0. bLi^itoqM NIC liiKl nathi^r prutgoiWc. irtMilti-riWuN* 
nor Q»niftw crfbcit 'I h« oclMlve trfhrUiirMOtvirtc 

ciuly Ai clber o| ba«i(mpIv tratuferiod Inmmne i«rOfl^ 
\ M. m J- 4^ Witt*'. O- fi'M**', "Wi*!*- 



.ti.r«ct. rmiitfu. Miiui 



^4. tt-r * ' 



_ _ _ 

y iWiMtrk. 1. Vm» r a tPtr f- ri*P«*, It A***-^ ^ v. 

ApRP^i ^imMN tiifuil** Mpiintil ptuifini «*'k|cfu.y fu* tp'tt^tup 
id rtfiki J Ad (h4 (tUAimf1i»A hnir, i. Oliw TimMi|. IHIV9I5. 



lAiUQ 4i»ui4 viictin& 4. &fp. Ma^ lft|il7i-17). 
It Itrniiir. I', i 4. WMn. D. lUinlitfll M Jt l.dm^ im. W;m« 

Mu4iJ''fl the ieio«iik^i»4lf «/ Urn* iitmui- /- Iota- Dik lifOB^^i 
It Punt, J« II. K U4h 4n4 A. fc iMrftwu. RW. Umm wrfvci wiMin A 

upr««ilM<i iflil pvrlAflrDbft 9t a lauiUt vtPOVibfWOC MA Of Olf>A. fftum 

m ftafii ^ «^ Y«44il«, 1^ ti\9m 14 W. ttkniAli )«tfmfirti 

Immnnuy u iim^n mO dwprtrt Mnr| pwlHP* ^t*rtix| «>l«- 

rM4i- MftfWU Wfr'M :«n>l HH ppuigia^ ovraMMl t9 vNu 

aficH v'lMlrvp h.itiyM4r ImMwtjr Wf^l^^^ 
n riKHl* IL, r. C ftAfVilMMk •* NvfML t^M. II T«9* f 4I>' 
NdtoHS i »^ T«|hr4 IIMS It A. riWlrtL l«M. 4«.i Sum r-l«.i. •j'l. 
FiMMito r«»c 4U«),iiu }«ot4a •il4B rnwii t^fum l«MrtlUM^ 1 1*^0 Pb* 

fi- ^Ma »^* 4t CHI*, ti w. ivnla^d, J. Aayt)te itai^ 4 i- TiIM ni. 

p»^nl^ J. r;T4M, ^t^^SSi^u^i^ 

utsmi^ I OM*wl«ii i ^t^gt^^sfSSJt ?*VB?1 L 

fi*ai^ ««b»it«. n titulb II- U. tt«ML od ^•'^ 

.if u i^M 4\tmkM vfim^^mht, flomrM Im|NA9^- ^ 

W «»»^4•ffcH.fU4:^lt^•«'^**^*v^^ 

iW) tMi 1a wfHiiJ«piiwi» »ir v^iWy l4r«A th^^ *• »^ flww fwwutfw 

H C It, H- l^«Mi«i T, ft ?4po*ih 4 P. NroiVhN H- 
ti4 M. V. ?*i»linrt !«»•- I^MTUi^imiini pwittn ^jF 4l4'Wl» *W 
h tiflwylM" MtTn n M»u.|An« wptiori »'nil d |WWimW 4» in« IP^^in^ 

Vii«»»A. M. t. »• •■ C»iM«lw It F. ©w. H-lt fKrV K. P; ••^H>"t5JE: 

^SSSrt rttrJ;,!^^^ * uilJpA) 4P«M '-M^i-H*. 

hiA,. t. T . T. ft. t4<„»*.. It M .ll fc |ii M i | ,y><; glW»i.».yfc^4J|4 

(Ul^llinflini pfOM^ o^nuii^ laiBtfa^ Iwta: K4t MK 

P^. N4II. iUid. »ci. USA ftlQAf^ZtlX 

MflM 4M It A. K««>lt iSl Mnlicul^r ..Anini Af flipA^M«|]4fcj* 
V*. Aimmh. it, f. iTitfWWW. W ^ V JMl. J«l. 

snTi^t HM, w, iiN, n. |MA|, % w. »j^5»,r:rt»» *7i]i 
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